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(54)Title: BIOACTIVE POLYMER PRODUCT 



(57) Abstract 

A bioactive polymer product comprising a polymer substrate and a bioactive compound portion immobilized through a covalent bond 
onto the polymer substrate. The bioactive compound portion, such as an antibiotic, exhibits selective bioactivity in such a state that it is 
covalently bonded to the polymer substrate. A bioactive polymer product comprising a polymer substrate and two or more bioactive 
compound portions bonded through a graft chain and a pendant chain to the polymer substrate. 
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m^-hniotixi^^^, m^m^\Mtm^m^m^^ih^xm.m\^. 
o:)^xj±m^^±m^m!^-^-^nmmmk±^Mo:>micmmm'\^. m^^mmom 
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ap. Soc.of Microbial Ecology 10, No. 3, 
14J-148 (199 5 )o 

i^Xm^m^^m'r^:fym (H. H a s H i a a e L . a 1 . C h e m. 
Pharm. Bull. 29 5 1 {]982)) ^^*{f -5 :: t i/^X^ 6o L 

m^mmx^-r. mm^mxi^m-r^m^i^m o mM^^^o^^j^^^^^ux^ 5 1-> 

M^A'^^vn^m^<t^tix\^^^mmmmmo)m'^. mm(D'^.wc^mmm(DXo{^ 

^m^fe'-hs) \±, ^f^ih^\^\-tmm'^\^wii'mm'^m.x^^i.. n^i^-eg* 
\^mw] ' ^%r)-^o-)x\ mM^m(Dmmx-h^y^mw\zmm\^xmmm^o:>±m 
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Wi. wh. m^\zM\.xmm\^'k:>fz.'')%mmm^^m^^x.x^tz,: 

15 mi^^i:-^tiimAxM.^t. ■ ^mt^^wu^x^. '»^^^<v>^^f*o 
»u^j:oT. T--^m^{mMts^^^^t^^m-r^^fM^^ri-^xxn 

20 ^i|cO{£ffl{c:J;oT^I^^#l^S^(7)x<^>';:^;65^ix;5<^^ ^f\.^xm^nttj:thfs: 

■So 

25 :^h'^j. ^hKt^fii^)(D\'^mwiR-^n^it^m.mm'^-^<x(Dmm-x. -(^ 

(OlE-^y ^Wim-i- -5 m@ <t o T V ^ S o 
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tiit^(D^-^^-^mxawH'^myj^±^\^^tci^Mi.mmV'^tstitL «9 . mm^-^mx 
mm Lxiis. ozt '/j^x^mt. m \^\^^m.mm^mm^mmx^ 
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mm^mi^mt^<^u^M'^ 5000 i^xToy^^^mi^m-^^ ^ t mi--^ m 
y^y hmi^it^^i^'^^i^x\^^^in.±mMu^^Mm'^~^fM::. m^Oiiom^ 

25 w^nso 

5^^B^t«i*3i'^r, Hwisfei^^jW/j^iii'i't^s^WL. mjia^'7:7 ^m/J^^2'i• 
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7 



R'{i. Tk^d^. ^L<{i. im-r;t>^, Xii. TlS^-tTTK^ix-SST'fc^?. 



Ait. m.^^xn?^^u>m^7f^\^ ; 

Bit. itC (R^) -e^^tL^S, (R^) 
10 R'«> 6OT(7>j^^^^^-r^^g:SSiT/l-=3r/l'S. Xfi, -CH (R^) O- 
C ( = 0) R'-T'^^tL^S-efctJ. ir-C. R^(i. 7K^J^.-i^3?.{i6Jt^;LT(Dj^m 



o 




o 
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10 ^r^liiLfc. 
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15 mi (B) (i, 7'>t°v/y >'C7)3{i;t?/M^>v^/l-S^ffll/^rii55>^£f$:t/)T$ 

[2]2(:i:. y VH^^Lj^/U-^K^-^Sy ^'^ h^^iCO staphylococcus 

aureus rDA209P lZMi-^mM^<^mi^^WmVfzm^^^^'K 

El set. T>t°i/y :/|l^^k:i'^l'/J?>^M^'^-7 hig^|i(7) staphylococcus 
20 aureus PDA209P i^^J^i-^fct^^^t^fgtt^. TVt'v/y l^m'^it:^^ JU7]i>^mM^'y 

1 b i c a n s 3 14 3 (C^E^-T L/dlt^^^i^, 

IDS (A) Rums (B) (t. :^mmo:>^mm\^i^^^m^^(D~mmmm(DWi 
25 .-ttm-efc^. 
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10 *JSV^ml6^^^c^L-CfTL^^^Sft^4^^o^^£0»J^>^^ y-^>^■■ 

<7:)t><7:)/jii^J^-e^So ^/^)-^:^'7 fV\fly (g r i s e o f u l v i n) . 

20 -^-r >:x BCvernamycin B). h ^-^^ \) G ( o s t 

reogrycin G) , 4 y-t^T-^^ K(isoniazid), ^-i- / 
»'joJ;t/:/^7="-l'-v-r S/Xb enanomi c in toXXJp r a d i m 
i c i n :^'^:/-ry^±>^y:ym) . t"y K^^^^^ (pyridoxine). 
PAS, t'-v' y (pimaricin),-7 c^' ca?;>- (fung i ch 

25 r o m i n) , -y:y^->i^l^ (fungic id in) . •7:tJ\^-^4 ( f o 
r m y c i n) , h ^ti-^A i^V (toyocamycin) , ^ u y :y:L =. 
=i—/ly (chloramphenicol) , h "y-^^ U (tetrac 
y c 1 i n e ) , y?. h l^y^ h-^-f (streptomyc in) , 

(erythromyc in), TV H^i^ U^Campic i 1 1 in). 
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^ fVl3 /V^-yiy (nocard ic in) , SQ 8 3 3 6 0, OA - 6 129 

(2) iii^^SfJ^ (-v- 5/^;^) 

Wtm\^^m^:/jK Sfli:^: UTii;t-rv>^-<$M^ LV^^RF•!4l1;/^|Jx.l^ Pure 
and Appl. Chem. vol. 67, No. 4, pp. 5 97 — 600 

20 (1 9 9 5) {r|5ic^;^^rv^^t><z)>6i#%^^T-#>5o -r^c^t)-^, 

ii. mmitmm^^i^^\^^ 

iii. -fk^S^JlC^^ ( i n e r I) -e\ mU^^1^^y^^\^ ^ ; 
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(2 - 1 - 1 ) '^/T5(;Wa?Ky-<'-/j-ib/^S£^^ 

:3i^U>^::^df-th^ 7]iVzfaii''ly:y:t^-^4 \< ti:t^a)yiiV:y:^~T■ 
T 5 K/^ y T ^ y /i/^^, 7}f y uv. ;K y t--^^. ;K y h-=:/wT 

( 2 - 1 - 2 ) -^(DmcD^m-r^ y -^-/o-f^i^^^sfr 
ami, ^h.h(Di^fmm^-')-^-o^mimm';^t i^xmnisthx^^^. 
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(2-2) mm-4^V''^—/j^h^j:^mi^ 

mmyi^'j-^-tvxa. ^^4mmm (v^ii='-><t t>v^t^;^^<5. ) r^mifi^n 

( 2 - 3 ) mP^cDUm ^:^PX?F^^. 

15 mi^i^m^n,xi^^\\ 

(2-4) ii;5>^^»f2^c7)^^7 h{t: 

mmM^^mm^±miimt^m^mmit'-r^i:im\^x. mmtc-^mm 
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vmm-fx^m^mY.^mo')mm.t>m^ ^t^\^x. o ^j^^mf^^^'m^xtji^-itii-f. 
'^o-)mm^mzhfj:\<^zt^m^t-i~^-^mmxm^x.tj:\,\ t/^oT. 
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H, -) m'^-'^t^i^^^i^'^ (-0-CH, -cH^ -) mm:/y^^m^i^^^^\ 

15 . M^tiii5>^^SI*{-:|^3 § f§tt,^> t L T «1 y =- V^^rfli { ' :f3 ft ^ t K d y ^i- 
RiilS£#:{'l3:(tfci?S'[4,a. Si^/j^f:>^|i^^^tL/i^'^:^ hli{c|^{t/cfm^.*fc 

^fza^^—-^(Dmt^:h^\^Hi^i^^^^mmit^mc:iidii^'^mm:^^-7\<im&xh ^ . 
/m^m^mt Lxm-^-^i&^7^^mmit^!\i^^mmt-r^m^iat. mt^?^ 

x^xit^mz.^-^tjim.m-'m.m (-ch,-nh-) m^t\^x'i^^-r^^z.tiy 
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(DX. m^^fhfz.T:y\f^y^)ly\t.^(Dm^-^^n-t^. itlir^L, HI 1 (B) 
-r5>^-<— RM*. imm^=i-. ^L<tt. Xf^TfESc^i- 




o 
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COOH 



Xfl. J^:. -CH (R«) O-C (=0) R'-C7F^i^S£■T?fe5o ::^T% 

15 -hie^-C^^tT.S^L'g'i^t LTtt. ^Jx.{i\ i?:7T P i^'U v^Xcephaloglycin) 
(R^;5\ -CH^O-C ( = 0) CH3-T?^$tL5ST-^'9. mtT^^QmMt- 
^VirV^T'foS) . -fe>^T L/drv'>'(cephalexin) ,(R^J6^ ?^^J\^mX'^V) ^ 
J^^k:7K^6M^7)S-<>-1f>-^T-fo§) , -fe:7^7=-V Xcephradine) (R^;{ii\ p{ 

20 {fP^nSo 
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Drt. ii:^3itt:^j/i-7K-/i/S (-C (=o) -) ^^-^ 
10 ^^o^mitTKmemmt u-rji. ^^-if >^:s:t>'v^^ ra^^t-f^^.- i , 4-0;; 

K*^-^ (-NH-CO-) LTia^^jK^^^Ti^i/^ >' h 
^^(7^x-<-i^{e:,^'g-L-CtiJ:VNL. T5v*t-^ (-NH-) ^^LrtrC^^iK 
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(ii) r ^ y :^^\yi^^yy-7 h^y-v— N^fi-^^y-v— <b 
LTffl^^T^7■7 Sfi-^i-S^^fe Ci-HfeS^T^: yS) 
(ii i) g^^t-^yu:gr:^^^:7 h ^ y V ^{j:^/^ :7 h^fi-^^y-v— <^ lt 

20 /^^o. :$:mmi^m^x ^mn^mt^^ om^itn. ±^mmt^mmmi^x 

25 HIS (A) (rs) (i. *^0^C7)^#)f£'t4S55>^^®ip"p<OtE:^[ll-Cfc:5o 
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(4) ^ifejftt^WM^ 

xm^M'T^^m^a (mfmms,o:>m^n 1 . 0x1. 0 c mo^^mn) ^ 5 m 

Bacillus subtil is ATCC6633. 
Staphylococcus aureus FDA 209P. 
Escherichia col i NIHJ 

t^m.t LXN u t r i e n I B r o t ht^lt!^^ffil^^ 
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ti^ J; ]E?t {^f^ffii- 5 r <>r /ji -tr ^ So 

i . 0X1. 0cm- o:>m^y\oMXf^ yj (r^^ o . 2 5 m i (omu-M^^m^a 
56 0 0 nm(c:^o{t5ss3t^-e»-e3:/^v^:^-^{^(l, '^mmmm^mm^ji^^rm^ 

Staphylococcus aureus FDA209 P. 
Staphylococcus aureus Smith. 
25 Staphylococcus aureus K2. 

Bacillus subtil is ATCC663 3, 
Baci 1 lus anthracis. 
Mycobacterium 607. 

Mycobacterium vaccae ATCC1548 3. 
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Mycrococcus luteus ATCC9ri4l, 
Pro leu s vulgaris OX— 19^ 
Klebsiella pneumoniae PCI 602, 
R s c h e r i c hi i a c o 1 i N I I I .K 
5 Escherichia ctili JM10 9, 
Escherichia coli MV1.19(), 
Pseud omonas aeruginosa^ 
Salmonella enleritidis, 
Candida albicans 3143 ^3j;U^~ 
10 Trichophyton m e n t a g r o p h y t e s ^^^{f 6 C t ^i^T" 
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^(19 9 6)) tmmLtcmm'^^-r:^)^^.:. ^>:^~'yyy:^=^'ikx'n. 'ji^mm. 
mm^^xnx 1 2 i^c-c-^t- i^~y'mm\^fc-7'7:^=^^{^ 1 . 0x1. 0 c 

mfmf^^2 4m^^j.±.m^\^x^ w±m\:i>^-r^^'^^w^^£mm\^x\^^^o^{:L^\^ 
xh. u.mmu±^oymij[\m{c]:t-<xmif)X'pfj:^^^m^n. m'^o^u.mm'^^n^ 

ibXh^o 

15 MK.X. mmmmji±mMi^mwm^i'3\,^xit. m^mi-ommt'^i^ttm 

20 (5) 2ts:^0^(7)^2^fgtt;^5^T-tln°p(7)flJffl<5-!j 

\^x\.^^±ms\^it^mr^m^^mmj-hmmLt{:),^t v ^ 9 ^i^j*. 

( i ) :^mmff)±m^iimi'A'^m^a{-^^x^m^ntz^]^^mnmco^i^mm± 

( i i ) ^«^s-i4i«^T-^p"p t m^m t ^^:m.mm^ ^^^^ >ji^^mi^ ^ a <t 

m-t7^^ijffl0ij<>: LTtt. m^i-tim. wm. tr. ij:;!^!-. ^m. -k^a. mPttsit^ 
omw^£-A<i^y''m-^m\^^xmimm \.x:i$:m^n(r)±mm^-m'^^m:^u t m.m^m 



wo 98/16253 ^ PCT/JP97/03710 



24 



^nti^mM^M^^m^a^^m. ij-T>. m^f^. ^^^m. m'^m 

20 7^ y :r n t' J: <9 /.c^ @ 5 0 g /m 2 , ff;';^ o . 4 mm f^^jgs^ (E.^^m 

^mmnmnx- 2 o o k g y mMLtz, i-oYi^^ z. (omm^T ^ v /v^/^ ^ / 

25 li J <!: V ^ 5 ) , 5^ jUTii VMM 7 :7 h mmc/) ;^ W: 6 meq/ g t? h 

/^/'yy hSifS^Tfii} X 1 0 0 (%) 
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TVei/U '-ThV '>J^m. 4 9.4 2) 5 1 . 3 ing (T^b 

V >iSK|i&Sm^-C4 8. 2 mgtB^^) , 1 . 0X1. 0 cm £/)E:^?f^{^tjOISr Lfi 
;^yi-/J?>M§i^^:7 Nmii4 0tic i 3 mg) . i -31^/1.-3- (3- 

2. 4 mg ^2 5 0 ml. H:ft:7^>!>r3i:fj(/>p H4. A (DM/ \ 0 0 ^) ly^lJ ^) ^ 2^ 
mmm^ O mi (Cl^JP;^. 5°C-C2 OB#FH^^,^r 9 (lallS^fl 1 2 cm ; 015^8 0 0 

10 -7 hmM4 9 6 mg. T >- • i^^i^S 1 . 3 mg ^ 5 0 ml C?) p M 4 . 4 1?^ 

o ml on^o^^^ ^?g.-e 3 mmmt o stf^ l/c^ i^fer^^-^^-it/crv u >- 
"y-y V mmoM ( s ) io ^.ximm ( n ) o-j^m'ifmm±'^k<Dm ^) x-h o : 

T^ev^y >'gl^'fk:^p^n S O. 131%, N 1. 19% 

20 >Fj-BB;^J/WK>^M^"7:7 vmMM^u S 0. 0 0 0 7%, N * 0. 0 2% 



{1iMm.7 . 4 1 mg (DT>'t:°v'y 5 1 3 m g 0):^j /Uyyi^^m^^^^ ^ hi9clt(-ll 
^-fb^tLfc^fl-^^tb^o t^^oT-^tT^T^-fv'y >-@!5t^b;^/i-/1?vM§!J^'^7 
25 hi^t(-{il 8 5// g/tJccDTV^i/y >/'p@^fl:^i^rv^5C<^{c/^6. S(D 
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o-)T ^ /m\^'i^^vtcho:> mi (B) ) {1. rvtv-y >!}#^c/)^i^fStt^|g 

miiB?Bi£ivi:^4^Wf§ttWfffi&{iJ; "^ii^/c Staphylococus aureus I-DA209P [Z. 

5 >p)-r ^ b <7)T V t" y i^m-^wM^n t nmM^n(D^mi^^ym^^^m 2 \- 
s^$i^>c^-r^7':/t°v'!j i^onm^^^RWim:^ ^Mj-<>f:L-t^£mm \^x\^^, 

10 ^ f> {c: 1^ C J; 9 i^CK®^ • Wifi#^#T'C liac i 1 1 us subL i I i s ATCC66:i.} , Bac i 1 1 us 
anthtacis ^ Staphylococcus aureurs K2 ^ Staphylococcus aureus Smith, 
Micrococcus leteus ATCC9341 ^{d^LTt. Z.o:>T >\i'iy ^) JVyfsi^ 
mW/yy h^i{ltn:0?5t4^jj^LfCo b/j^L. l-schcrichiacoli NIIIJ. Proteus 
vulgaris OX-19^ Klebsiella pneumoniae PCI602, Candida albicans 31-13 ^ 

15 Aspergi 1 1 us ni ger LTJIT ^ V l^mj^it^^ hMlih-Vh^ 



mm s/m i ) 


Staphylococcus aureus FDA209P 


0. 015 


Bacillus anthracis 


0. 031 


Klebsiella pneumoniae 


5.0 



20 7KT'#js^r^uTt>. mi&^ii^mtmmommf^^^^uwi.xio'o . ^hics 
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0"C. 1 O'^f^CDM^MM^^A^lfXi^, Staphylococcus aureus FDA209P l^M't 
ffif§ttc7)t@MM#^ Staphylococcus aureus FDA209P ^^o-CH-^/cJ^^-Cfc^o 

W.^yy h^tti Staphylococcus aureus FDA209P {ClP^ fi/^^n:®?^^^ LfCo 



H2N 




COONa 



c 

il I 

NOCH3 H 



H H 



CH2OCCH3 
II 

O 



(miSife : ECll-Sepharose 4B) 0.5 ml ^m^X-WkiZ.m-M. 
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Lfct^. p 114. 5C7:>M/ 1 0 0 y !j ^M.mmm 5 mi ici^^L, T>'t- 

m^it CCII-Sepharose 4B O. 1 ml fflV^, Rtlfetn:^i^«fS14ffli^l?iE&-e 
5 Staphylococcus aureus FDA209P tC>^i-5in:^fg-'l4^i^^</- t B^e^cftrC® 

WKio) {c:fflv^fc. ^coi^^T-S^ 0. 5 mJ ^^r^-c^TKJ^^^^ L. -^^Ly-c^, 

10 p 1 1 4 . 5 wM/ 1 0 0 y >m:^ y ^ AigsM 5 ml i,cmm l, t > y. • 

h y ^J^m. 5 mg, 7K^tt:^'/^?j^:^'1' ^ Kifi^m 2 5 mg <^?]Px.. 5'C-e2 4 

Daiaion WKIO O . 1 ml ^fflV ^. BiIISifL^i^KSttffligWiffi^i-e Staphy lococcus 
aureus PDA209P {c:^-j-^fet0f§tt^|iv<^ Lfc. 

M-eMTki-!^?^, ^5feff^ L/cm\ p h 8 . 5 c7) y i^m-i- V ^ J>.-fj ^) ^ MWMW. 3 

0 ml T^^t'->y > "ThV ^^i^ 1 O 0 mg ^:^)P;t, 2 5'C'C2 4 

20 B#rBl» Lf:io CI <D;KfL^{C J; 19 . T >- fv- y > • h y ^7 AJ!^C7^^ 1 0r ^ y s 

ym (X-NH-CH2-CH (OH) -L) ^mft-t^. xn. 

25 It^i-^, 

s/^^^siT^, t•-xi^^^,.^ig|l#(7)^g7^:{c^^ev^, 8 g ^y v^i^/ 1 o o mi o. 

5 M y >WmmW. ( P H 8 ) X^lyLl^^O'iz^iSi-^ v^S^^S $-y:/co T 1° v- y > 
Staphylococcus aureus PDA209P {«l^i-^^vtMfg'l4^i^^<. fciffiS14f:> 
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5 iii:^^ (TtiM^ : CM-fe/^n:7r-Y c-20()) 5 ml -ro^^M-e^7K(^!^^, 

i5fe^^ uy^cm. p H 4 . 5 COM/ 1 0 0 V >mmmm 2 o mi To<t fm-^ l. 

-C3 O^rs^, tit 9 Lfz.^ ^th^fl\-M\^2 5 O mg </)7K^tt;^/I-/K^/^ 5; Kit 

10 TKm^l^fcm. HilfSffiilfet^il^WfSttt?^?^:-^ Staphylococcus aureus 1^2091^ 
§|J-t/Ha — >C . t'—Xfl Staphylococcus aureus n)A209l' ^t^t^^Stt^TJ^ 

mMM7 1 , 1 1 H- (:^j/i-?J?v?^ ^ K) 4 K m 

1 T'Kffl Lfc:yJ/^;J?^^g^^9 vmmmry d . □ x i . o cm) i 

^^^J^Iif>t^^S7Ki/^^^^;^/^:7^-^1^-^' K 5 ml (cAti. T>'e>'!J • h 
20 y '^Ais^fctt-fey'T i^:^^^:/ 1 o mg ^:^n;t. M7K^1^«> 5"c-e— ^Hi/g^t:^ 

t¥fffi'i*-e Staphylococcus aureus FDA209P 5c:>?j-i~6fci0?St4^ii^. tnlMfSttc?:) 

i^i6;^/M?i>-r ^ K-Trfgtt^l^^tbTV^^migS^^n"p-a [ REACT 1 - 
GEL (6 X) ^Jctt/R E ACT I -G E L (IIW- 6 5 F) ; PIERC 
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i5fef^L}tm, M/i 0 mmmmm (pm 9. o) 2r>mi{c!^^L. r^e 

5 $ hlZMX 10 b U Xii^n^g ( p [ I 8 . 0) 2 5ml 1 5 ^m^t 0 LT. 

l^</-::*'^(^. ^-^r-h5>»C)*ifi7Kt 1 0 0 (pll 6. 8) -CSfe 

?^L, J|tg#L<!:LTO ''C'Q 5 1 0 0 "C t LX 5 L . 

10 Sr>'#^M{- 0 "C{;iMi- <b V ^ 9 t - I— v' 3 .y ^ ^ 3 0^ t9 i§ L/c. 

::tLfj(/^MlS?$fev^T;/b"v/i; :/|S^fbl^^4^{c:oi/NT. HfjlEmi^^^^it^KfStt 

WMsfeT Staphylococcus aureus rDA209P {l^i~-5fci:ffi/gt4^ll-<yi Z R 
E A C T I - G E L (HW- 6 5 F) (^H^-fb LfcT >- U ^-fitt/j^^TiMfg-l* 
R E A C T I - G E L (X 6 ) {Cd^fb L/cIf p"p{lMl-C-$ ^acOlyt 
15 »fgttL/;>^$/^/j^of-, 

±feW7]<?^'l4:^jyU/jt'v/-Y ^ Kig^ig 2 1. 5 m g <b n -y'i^^</ -)V 0 . 5 m 

1 ^^Q^Trm^L/cL^. T ? /M^^^ h^i(/):b^JF^^KtT>^- (1 . 0x1. 0 c 

^ yMi7'9:7 hmmm^nt UfCo Candida albicans 3 143^ 
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i5fe^^. Hifefi^'J 1 tlWl^Jd Staphylococcus aureus FDA209P {Z.^'^' ^^tHMX'h'i'^^^ 
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1 • Chloramphenicol 
2 • Streptomycin 

3 . Erythromycin 

4 . Mlnocyclln 

5 . Benanomlcln 

1. 



NHCOCHCI2 




OH 




wo 98/16253 



32/1 



PCT/JP97/03710 





wo 98/16253 



32/2 



PCT/JP97/03710 




wo 98/16253 



PCT/JP97/03710 



33 



wo 98/16253 



PCT/JI]P97/03710 



34 



10 tti^^^^Mp^Po 
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1 2. iii^^S^ct ; 

10 mmm6^^&i^ommii^u^i.x\^^^^/yy hmt ■. 

15 Hni2ii55>^Sf^i0^ffi{'IS'^i-^2J£il±c/:)^-^y' N^^ff^/iJci-^fc ^-y 

20 15. mm^mm^^mitm^^^i^. mm^/yy vmr^m'^-^mm^^^i.. 

25 17. ; 

mWM':^^^w-oym:m\^'i^'k\.x\^^o2^j.±.(DV^y vmt ; 
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RMi. 7K^i^>d^. ^U<{i. Xli. Tie^-^r7F$i^-5aT♦*>^9. 
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Btt. (R^) XTf^^n^m. xtt. (R^) ..XTjitsti^mx^'o . 
R^n. 6UT0)^mm^^-i-^^mT^i-^^i-m. xa. -cm (r^) o- 

C (=0) R'-e?r:;$ix^S-t?fc'9. 
10 R'n. e>^xro:>m.m'^^^-1r^\mcr^^-^^^mxh^) ; 

1 8. mm^^mmwA-f^^'^^'^hm^^vx^vzy hm^-l$-^Lxv^^tt3^^ 
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[1998<^2^6H (06. 02. 9 8 ) SH^^^^^S : ttiM^IOcDlf 3 - 6 , 

1 0,1 iRxj^i 6f*MiE$tLfc ; mm^^(Dm^<D^m 1 2-1 5Rm 7 -2 2itWL<or 
e)tv/c :ffuv^if*oi£ia2 3 - 2 9 7imx.<btiti:^<Dm^<Dmmn^^fjti.„ (3M) ] 

{ciEic£o^«t^?gtt;^^^^p°Po 

5 . ('^^^) mu^m^mt^'\^uwit^j&Mx^^m^-^ 1 v ^ uit ^jt 

20 T-^p°no 

1 0 . (^sm) miiE^^f5'l4'fb-^^^5^/55 5 0 0 0 ]i^T<755>T-*^*-r 6lf 3tt 
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1 1 . nm±^mmt^<^^i7^t^2 o o oi^T(D^^^m^^-r^m>k 

m 1 0 izmm:<D'^<mf^^M^^m&o 
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2 1 . (^U!^) 
2 2 . C^iJI^) 

15 2 4. (ig;!]P) ttjlEfei^?§te{b'^^^5^^Stfll5^IimiC^-NH-C (O) --CTjt 
^i^^^S'g•3m^-NH--ej5^$i^?)|$'^^^^^L-C5^'&L-CV^:5ff5}<:^2 3l;ii5 

2 5. (ii:^D) nm^m^mt^mu^it.. ^^v^^hm^^i^xm^-^f^-y V 

20 2 6. (ilJD) Sflie^i|^j?ltt<b'^i^§i55^;0^BUiE-<>yVbm{-^-NH-C (O) 
- -r^Tj^ ^ S ^-^X ft ^ - N H - -T?^ ^ ;rL ^ ^ i^ L XM-^ L T V N ;5 It 2 

25 2 8. {&\) me.^mf^mt^mnw^-\^u-c (o) --rr^j^^n-s.s^'g' 

2 9. (iS;?)D) if*3l3lr|B«g<^ifc#)?Srtt^e^^^MD°nOMat:*^fe-CfcoT. i/^ 
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TIME (h) 
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to be of particular relevance 
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'O*' document referring to an oral disclosure, use, exhibition or other 
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the priority date claimed 



"T* later document published after the international filing date or priority 
date and not in conflict with the application but cit^ to understand 
the principle or theory underlying the invention 

'^X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y'* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
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From the INTERNATIONAL BUREAU 
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PCT 

NOTIFICATION OF ELECTION 

(PCT Rule b 1.2) 


To: 

United States Patent and Trademark 
Office 

/Rrtv DPT\ 
(dOX rU 1 ; 

Crystal Plaza 2 
Washington, DC 20231 
ETATS-UNIS D AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

23 Anril 1998 (23 04 98) 




International application No.: 

PCT/JP97/03710 


Applicant's or agent's file reference: 
YCT-303 


International filing date: 

15 October 1997(15.10.97) 


Priority date: 

15 October 1996(15.10.96) 


Applicant: 

FUKAGAWA, Yasuoetal 



1. The designated Office is hereby notified of its election naade: 



X I in the demand filed with the International preliminary Examining Authority on: 
03 April 1998 (03.04.98) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



Thelm mati nal Bureau fWlPO 


Authorized officer: 




34, chemtnd sCol mbett s 




121 1 G neva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/yea i) 
23 April 1998 (23.04.98) 



To; 



SHAMOTO, Ichio 
Yuasa and Mara 

Section 206, New Ohtemachi Building 

2-1, Ohtennachi 2-chonne 

Chiyoda-ku 

Tokyo 100 

JAPON 



Applicant's or agent's file reference 
YCT-303 


IMPORTANT NOTICE 


International application No. 
PCT/JP97/03710 


International filing date (day/month/year) 
15 October 1997 (15.10.97) 


Priority date (day/month/year) 

15 October 1996 (15.10.96) 


Applicant 

EBARA CORPORATION et a! 



1 . Notice is hereby given that the International Bureau has conntnunicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CA,CN,EP,IUJP,KR,NO,PUSK,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conckisive evidence that 
the communication of the international application has duty taken place on the date of mailmg mdicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AUAM,AP,A2,BA,BB,BG,BY,CU,CZ,EA,EE,GE,GH,HUJD,IS,KE,KG,KZ,LC,LK,LR,LS,LT,LV,MD, 
MG,MK,MN,MW,MX,NZ,OA,RO,RU,SD,SG,SI,SUTJ,TM,TR,TT,UA,UG,UZ,VN,YU,2W 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
23 April 1998 (23.04.98) under No. WO 98/16253 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Exarnining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





Authorized officer 




The international Bureau of WlPO 






34, chemin des Colombettes 


J. Zahra 
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Telephone No. (41-22) 338.83.38 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03710 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl^ A6IK47/48 

According to Internation al Patent Qassification (IPC) or to both naUonal classification and IPC ^ 

B. FIEUS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. Cl6 A61K47/48 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 
1-22 



JP, 3-17025, A (NOF Corp.), 

January 25, 1991 (25. 01. 91) (Family: none) 

JP, 3-287545, A (Research Development Corp. of 
Japan) , 

December 18, 1991 (18. 12. 91) (Family: none) 



1-22 



I I Further documents are listed in the continuation of Box C. | \ See patent family annex. 



* Special categories of cited documents: 

"A" document denning the general state of the art which is not considered 

to be of particular relevance 
*'E*' earlier document but published on or after the international filing date 
"L" documeot which may throw doubts on priority claiiti(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as speciGed) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

document published prior to the international filing date but later than 
the priority date claimed 



'*T' later document published after the intemaiionaJ filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

■*Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

November 26, 1997 (26. 11. 97) 


Date of mailing of the international search report 

December 9, 1997 (09. 12- 97) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No, 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



PCT/JP97/03710 
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From the INTERNATIONAL BUREAU 
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SUBMISSION OF PRIORITY DOCUMENTS 

(POT Administrative Instructions, Section 411) 


To: 

SHAMOTO, Ichio 
Yuasa and Hara 

Section zOo, rview untemacni ouiiuiiiy 
2-1, Ohtemachi 2-chonne 
Chiyoda-ku 
Tokyo 100 
^ JAPON 


Date of mailing (day/month/year) ^ 

29 January 1998(29.01.98) 


Applicant's or agent's file reference : 
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International application No. 
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15 October 1997(15.10.97) 



15 October 1996 (15.10.96) 



Applicant 

EBARA CORPORATION et al 



The applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to the 
following appiication(s): 



Prinritx/^^nnlication No: Prinritv date: Priority country: Date of receipt of priority document: 

8/272425 15 Oct 1996 (15.10.96) JP 23 Jan 1998 (23.01.98) 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Sean Taylor 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/304 (July 1992) 



001862783 



284578 



PCT 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



15/10/97 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference o n o 

(if desired) (12 characters maximum) YCT — 3 0 3 



Box No. I TITLE OF INVENTION 
BIOLOGICALLY ACTIVE POLYMER PRODI 


JCTS 


Box No. n APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name m country. The country of the address indicated in this 
Box is the applicant's State (i.e. country) of residence if no State of residence is indicated below.) 

EBARA CORPORATION 

11-1, Haneda Asahi-cho, Ohta-ku, 
Tokyo 144-8510 Japan 


I 1 This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (i.e. country) of nationality: 
JAPAN 


State (i.e. country) of residence: 
JAPAN 


This person is applicant l 1 all designated ( 1 all designated States except | 1 the United States 1 1 the Slates indicated in 

for the purposes of : 1 1 States [Vj United States of Amenca | | of Amenca only | | the Supplemental Box 


Box No. m FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (i.e. country) of residence if no State of residence is indicated below.) 

FUKAGAWA , Yasuo 

9-2, Imaizumidai 3-chome, Kamakura-shi , 
Kanagawa 247-0053 Japan 


This person is: 

I 1 applicant only 

1 V 1 applicant and inventor 

1 1 inventor only (ff this check-box 
' ' is marked, do not fill in below.) 


State (i.e. country) of nationality: 
JAPAN 


State (i.e. country) of residence: 
JAPAN 


This person is applicant | 1 all designated | 1 all designated States except [771 the United States 1 1 the States indicated in 

for the purposes of: 1 1 States 1 1 the United States of Amenca IVJ of America only I 1 the Supplemental Box 


1 v| Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf i i ^oqui | | common representative 
of the applicant(s) before the competent International Authorities as: LV-J ^ 1 — 1 


Name and address : {Fcunib f^ome followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

SHAMOTO, Ichio, (8970) Patent Attorney 
YUASA AND KARA, Section 206, New Ohtemachi 
Bldg. , 2-1, Ohtemachi 2-chome, Chiyoda-ku, 
Tokyo 100-0004 Japan 


Telephone No. 

(03) 3270-6641 


Facsimile No. 

(03) 3246-0233 


Teleprinter No. 


1 — 1 Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 
1 1 indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (January 1997; reprint July 1997) 



See Notes to the request form 



Sheet No. . . . Z . . 



Continuation of Box No. Ill FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 


If none of the following sub-boxes is used, this sheet is not to be included in the request. 


Name and address: (Family name followed by given name; for a legal enti ty, full official designation. 
Vie address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (ie. country) of residence if no State of residence is indicated below,} 

MIYA, Akiko 

Shonan Shiroyama 14-103, Ohba 5244-1, 
Fu j isawa-shi , Kanagawa 251-0861 Japan 


This person is: 

I 1 applicant only 

Iy 1 applicant and inventor 

1 1 inventor only (If this check-box 
* ' is marked, do not fill in below.) 


State (i.e. country) of nationality: 
JAPAN 


State (i.e. country) of residence: 
JAPAN 
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"Amendment of the claims under Article 19(1) (Rule 46) 



Re: International Application No. PCT/JP97/03710 
Applicant: EBARA CORPORATION et al 
Agent: SHAMOTO Ichio and MURAKAMI Kiyoshi 

International Filing Date: 15.10.97 



Dear Sir. 



The Applicants , who received the International Search Report 
transmitted on 09.12.97 relating to the above identified 
International Application, hereby files amendment under Article 
19(1) as in the attached sheet. 

Further, the Applicants hereby cancel sheets 34 and 35 entirely, 
because the intended amendment results in the cancellation of all 
the claims therein. Thus claims 1,2,7,8,9 are retained, claims 
3, 4, 5, 6, 10, 11, 16 are amended, claims 12, 13, 14, 15, 17, 
18, 19, 20, 21, 22 are canceled, claims 23, 24, 25, 26, 27, 28, 
29 are new. 

Very truly yours, 
MURAKAMI Kiyoshi 

Attachment : 

(1) Amendment under Article 19(1) 1 sheets 




1-} ^ m 



T 10 0 

^A^BTT tvu 2 0 6 [K mmmw^^^^m 



PCT 



(&52itT^IIjm 5 7^) 
[PCT^MIJ?!.!] 



15.12.98 



(OmmW^^ YCT-303 



PCT/J P9 7/037 1 0 



(0.^.^) 15. 10. 97 



(0.^.^) 15. 10. 9 



m^A {Bz^y^Yt^m) 



1. [iP^i^{ii»^>^Pfi. w^oll^ffl^^clib-c[lE^^^i«^^^^o^fi■ss«?!^M^^$n'cv^^^^^;l^i. ^ttb^rc^ 
A. ^ n 

^%iUo:>^^L\^^) ^L/^ctnf^?^cf f.^c£v^ (PCT 3 9^ (i) ) m^'p OT / 1 B / 2 0 1 h t i:>\z.mm^mmit^hmH 





0:$:|l^f^;f ( I P E A/ J P) 
f5{sE#-^ 100-8915 


# 1^ ff S 'S* 

mi£-#^ 03-3581-1101 [^^ 


4 C 


7 4 3 3 


5 3 4 5 2 



#^PCT/ I PEA/4 1 6 (1 9 9 2^7^) 



# IT- a ;^ ^ ^ 



P CT 

{mm 1 2 mmnmim^^^) 



CPCT 3 6^:S.U^PCTailJ70] 



(Ommt^^ YCT-3 0 3 


I PEA/4 1 6) ^m^m^^^to 


PCT/ J P 9 7/0 3 7 1 0 


(0.^.^) 15. 10. 97 


(0.^.^) 15.10.96 


mm^w^'^m d pc) i n t. c i 


" A61K 47/48 







3. Kk(D\^m^'^tj^o 



I 








n 


□ 






m 


□ 


m^\^x\^Mm±<Dmm-^mm^^^^x(Dm^^^m^^n^(o^i'ff^ 




IV 


□ 






V 
















VI 


□ 






vn 


□ 






VI 


□ 









0 3. 0 4. 9 8 


0 1. 12. 98 


^WRtfhx^ 

B^^m^m^jf ( I PEA/j p) 

^i5!#-^l 0 0- 8 9 1 5 


^Wfffm^t: mmcDh^mm 7433 


l^f§:||-^ 03-3581-1101 3 4 5 2 



^^PCT/I PEA/4 0 9 iMt^^ (1 9 9 8^7^) 



m^Mm^-^ PCT/ J P 9 7/0 3 7 1 0 



I . 



1 . z.(Dmm^mm^n'^}-±rm(Dmmmmii^m<^\^^xi'ff^^tifco (mm 

PCT^glj70. 16, 70. 17) 



6^ (PCT14^) (Dm.'^i^M^<^^^Z 



[x] mmm m 



1-33 



H 1-2,7-9 Jl. 

m^<DmM H 3-6. 10-11. 16, 23-29 



PCT 1 9^(Om'^\^m^^^lE^f^f^i:><D 



±m(Dii^mmm<D-mmi^. Tm{C7skirm'^^m<i^^\ :i(Dmmmm(Dwmx-:^^o 



□ ^10$ ^ 

[X] l#^£0®ia m 12-15, 17-22 

□ mm 



lix^PCT/ I P E A/4 0 9 (mim) (1 9 9 8^7^) 



llPStti^#-^ PCT/ J P97/03710 



V. mm^. mm:tx\tMm±(^^\m'^mm^-:>^^x(Dmmi 2^ (p era 5^(2)) ci^i^?^ 



(N) 



1-11, 16, 23-29 



4pP 



ii^tt (IS) Ifi^COSBia 1-11, 1 6, 23-29 ^ 

4n£ 



SII±©fl|ffl^Hgtt ( I A) ffi*CO®ia 1-11. 16, 23-29 ^ 



2. :S:iES.o«l!iM (PCTJtaij70.7) 



ft j^CO^ia 1 - 1 1 , 1 6, 2 3-2 9(i[ 



m^^^3\m^tifc 



«SS;PCT/ I PE A/4 0 9 (m^M) (1 9 9 8^7^) 



CLAIMS 

1. A biologically active polymer product having: 
a polymer substrate; and 

a biologically active compound moiety having low 
molecular weight, the portion being covalently bonded to the 
polymer substrate and exerting selective biological activity, 

wherein the biologically active compound moiety exerts 
the selective biological activity while being covalently 
bonded to the polymer substrate. 

2. The biologically active polymer product according to 
claim 1 , wherein the polymer substrate comprises an organic 
polymer or an inorganic polymer. 

3. The biologically active polymer product according to 
claim 1 or claim 2, wherein a graft chain is linked to the 
surface of the polymer substrate and the biologically active 
compound moiety is chemically linked to the graft chain. 

4 . The biologically active polymer product according to 
claim 3, wherein the biologically active compound moiety is 
chemically linked to the graft chain through an amide 
linkage or an amine linkage. 

5 . The biologically active polymer product according to 
any one of claims 1-4, wherein the biologically active 
compound moiety is chemotherapeutic . 

6 . The biologically active polymer product according to 
claim 5, wherein the chemotherapeutic is an antibiotic. 

7 . The biologically active polymer product according to 
claim 6, wherein the antibiotic is at least one antibiotic 
selected from a group of beta lactam antibiotics. 




8 . The biologically active polymer product according to 
claim 6 , wherein the antibiotic is at least one antibiotic 
selected from a group of benzonaphthacenequinone antibiotics. 

9 . The biologically active polymer product according to 
claim 6, wherein the antibiotic is at least one antibiotic 
selected from the group consisting of tetracycline 
antibiotics, chloramphenicol antibiotics, macrolide 
antibiotics, and aminoglycoside antibiotics. 

10. The biologically active polymer product according to 
any of the proceeding claims , wherein the biologically 
active compound moiety has a molecular weight not more than 
5,000. 

11. The biologically active polymer product according to 
any of the proceeding claims , wherein the biologically 
active compound moiety has a molecular weight not more than 
2,000. 

12. A biologically active polymer product comprising: 
a polymer substrate; 

two or more graft chains being linked to the polymer 
substrate; 

pendant chains being branched from the respective 
graft chains; and 

two or more biologically active compound moietys each 
being linked to each pendant chain and exerting biological 
activity selectively . 

13. The biologically active polymer product according to 
claim 12, wherein the biologically active compound moiety is 
linked to the pendant chain through an amide linkage or an 
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amine linkage . 

14. A method for producing a biologically active polymer 
product , the product having : 

a polymer substrate comprising a synthetic, organic 
polymer material; 

a graft chain being linked to the surface of the 
polymer substrate; and 

an antibiotic portion being chemically linked to the 
graft chain, 

the method having: 

the step of irradiating the polymer substrate that 
comprises the synthetic, organic polymer material with 
electron beam to provide an active site for graft formation; 

the step of exposing a monomer to the polymer 
substrate so as to form two or more graft chains linked to 
the surface of the polymer substrate; and 

allowing an antibiotic to react with the polymer 
substrate having the graft chain to form the antibiotic 
portion being chemically linked to the graft chain. 

15. The method according to claim 14, wherein the 
antibiotic has a first functional group and the graft chain 
has a second functional group, wherein the first functional 
group reacts with the second functional group to be able to 
form an amide group, and the reaction step is carried out in 
the presence of a condensing agent . 

16. The method according to claim 14, wherein the monomer 
in a gas -phase state is exposed to the polymer substrate. 

17. A biologically active polymer product having: 

- 58 - 



a polymer substrate; 

two or more graft chains being linked to the surface 
of the polymer substrate; and 

an antibiotic portion being linked to the graft chain 
through an amido linkage or an amino linkage, the portion 
represented by the following formula: 




wherein L represents the graft chain portion being 
linked to the surface of the polymer substrate; 

is a hydrogen atom, a cation, or a group represented 
by the following formula: 




O 

wherein and R^ each independently represents a 
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hydrogen atom, or a straight- or branched -lower alkyl group 
or a straight- or branched- lower alkoxy group each having 6 
or less carbons, with the proviso that and R"^ , together, 
may form a saturated or unsaturated 5- to 7-membered ring 
and a benzene ring may further be fused to the 5- to 7- 
membered ring; 

"A" represents no bond or a methylene group; 

"B" is a group represented by formula: C(R^) , or a 
group represented by the formula: C(R^)2, wherein R^ is a 
lower alkyl group having 6 or less carbons, or a group 
represented by the formula: -CH(R^)0-C(=0)R\ 

wherein R^ is a hydrogen atom or a lower alkyl group 
having 6 or less carbons and R^ is a lower alkyl group 
having 6 or less carbons; 

"D" represents no bond or a carbonyl group; and 

represents a single bond or a double bond. 

18. The biologically active polymer product according to 
claim 17, wherein the antibiotic portion is linked to the 
graft chain through a pendant chain. 

19. The biologically active polymer product according to 
claim 17, wherein the hydrocarbon 6-membered ring in the 
formula is a benzene ring and R^ is a methyl group. 

20* The biologically active polymer product according to 
claim 17, wherein "D" is a carbonyl group. 

21. The biologically active polymer product according to 
claim 17, wherein "A" is non-bond. 

22. The biologically active polymer product according to 
claim 17, wherein "A" is a methylene group. 
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